molecule is linked by a hydrogen bond to another molecule related by a twofold screw axis parallel to e, giving rise to infinite helical chains parallel to [001]: C(6)-H(6) 0.94 (6), C(6)...O 3.454 (8), H(6)...O 2.66 (6)/~ and C(6)-H(6)...O 143 (5) °. No other intermolecular contacts shorter than the sum of the van der Waals radii have been detected. This type of hydrogen bond linking a C-H group with an O atom, both from the sugar ring, is not usual for the imidazole C-nucleosides studied. It is known that the ring-O atom is also excluded from the hydrogen-bonding schemes in pyranose crystal structures (Jeffrey & Lewis, 1978) .
FOUR DERIVATIVES OF CI4HIoC12N204
F(000)=405.95, room temperature, R = 0.0681 for 1404 unique observed reflections. Compound (III): 5,7-dichloro-2,3-dihydro-2-(p-methoxyphenyl)-4-(p-nitrobenzoyl)-4H-1,4-benzoxazine, C22HI6C12N20 s, M r = 459, monoclinic, P2Ja, a = 11.696 (9), b = 9.151(4), c=19.72(3)/k, fl=93.33(9) °, V= 2107/k a, Z=4, D x=1.45gcm -a, MoKct, 2= 0.71069 A, ~= 3.5 cm -1, F(000) = 943.87, room temperature, R =0.0948 for 1289 unique observed reflections. Compound (IV): 5,7-dichloro-2,3-dihydro-2-methoxy-4-(p-nitrobenzoyl)-3-phenyl-4H-1,4-benzoxazinc, C22HI6C12N205, Mr=459, monoclinic, P2~/n, a= 11.269 (3), b= 13.585 (4), c= 13.965 (3)/k, fl=90.98(2) °, V-2137.5/k 3, Z=4, D x= 1.43 g cm -3, Mo Kct, 2 = 0.71069/k, /~ = 3.5 cm-1, F(000) = 943.87, room temperature, R--0.0368 for 2043 unique observed reflections. Compound (V): Introduction. Several derivatives of 5,7-dichloro-2,3-dihydro-4-(p-nitrobenzoyl)-4H-1,4-benzoxazine and related compounds were recently prepared by the novel 1,4-cycloaddition reaction of electron-rich alkenes with N-(2,4-dichloro-6-oxo-2,4-cyclohexadien-1-ylidene)-4-nitrobenzamide (I) (Heine, Barchiesi & Williams, 1984) :
These cycloadditions were found to proceed regiospecifically with the more electron-rich C of the dienophile adding to the N atom of the heterodiene system of (I). Thus, reaction of (I) with ethyl vinyl ether (R~OCHECH3, R'--H) gave compound (II), with p-methoxystyrene gave compound (III),
with cis-fl-methoxystyrene gave compound (IV), and with furan gave compound (V). 
The direction of the addition was deduced from the ]3C NMR data for the aliphatic C atoms adjacent to N and O in the benzoxazine ring. The NMR data also showed dynamic processes occurring at room temperature for these compounds. In addition to slow rotation about the N-carbonyl bond of the amide which was observed for (II)-(V), another slow process was observed for (III) at 243 K. This has been tentatively assigned to slow ring reversal in the benzoxazine ring as opposed to inversion about pyramidal N. A similar ring flipping has been observed for the 2,3-dihydro-l,4-dioxins in solution (Pfundt & Farid, 1966) . Thus, for (III) at 243 K four species were observed in the lac NMR spectrum. The four isomers in solution have been assigned structures (A)-(D) (Heine, Barchiesi & & Williams, 1984) :
In order to confirm the direction of addition in the synthesis, and to understand better dynamic processes observed by both 1H and ]3C NMR for (II)-(V) in solution, the single-crystal structure determinations were undertaken.
Experimental. All data were collected on a Nicolet P3F automated single-crystal diffractometer using monochromated MoKa radiation. Data collection was performed at room temperature in air. Values for D m were not determined. Details of the data collection are included in Table 1 . Each of the structures was solved using the SHELXTL program package (Sheldrick, 1981) . All H positions were located by a difference Fourier synthesis, and in the final stages of refinement (on F) were constrained to have bond lengths of 0.96/k, appropriate bond angles, and thermal parameters of 0.06/k 2. All non-hydrogen atoms were treated as anisotropic. No absorption or extinction corrections were applied for any of the structures. Ueq is defined as one third of the trace of the orthogonalized U u tensor.
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.222 (6) N(1) -C(8) .446 (6) N(2)-C (13) 1-482 (6) consistent with the NMR data which suggest predominance of this isomer in solution as well (Williams, Heine, Donahue & Smith, 1985) .
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angles around the amide N in (II)-(V) show this atom to be only slightly pyramidal. For this reason we believe it is highly unlikely that there would be slow inversion about the benzoxazine ring N atom. We conclude, therefore, that the second process which is slow on the NMR time scale for (III) at 243 K is ring reversal in the benzoxazine ring, and the structures (A)-(D) are indeed the four species observed by 13C NMR. Structure (C) is the isomer for which the crystal Structure has been obtained. It is also the only species in the solid as determined by powder diffraction data.
